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DETAILED ACTION 

Response to Arguments 

1 . Applicant's arguments, see page 10 of the Remarks, filed on May 07, 2008, with 
respect to Objections to the Specification have been fully considered and are 
persuasive. The objections have been withdrawn. 

2. Applicant's arguments, see page 1 1 of the Remarks, filed on May 07, 2008, with 
respect to Double Patenting rejections have been fully considered and are persuasive. 
The rejections have been withdrawn. 

3. Applicant's arguments, see page 1 2 of the Remarks, filed on May 07, 2008, with 
respect to Claim Rejection Under 35 USC 112 have been fully considered and are 
persuasive. The rejections have been withdrawn. 

4. Applicant's arguments filed on May 07, 2008 with respect to Claim Rejections 
Under 35 USC 103 have been fully considered but they are not persuasive. The detail 
responses to every issue are as following. 

5. Regarding claims 1 and 15, see pages 13-15 of the Remarks, the applicant 
argues that (1) Claims 1 and 15 contain the limitation that the target color space be 
divided into "regions bounded by W and two of a group, said group comprising: CI, C2 
and C3". This feature is clearly seen, for one exemplary embodiment, in Figure 1 of the 
present application - with W as one of the vertices of the regions. Applicant avers that 
neither Childs nor Murdock disclose this particular limitation; (2) Applicant amends 
Claims 1 and 15 to contain the limitations that the target color space be divided into sets 
of non-overlapping regions. Childs - not only does not use an interior point (e.g. W) as a 
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bounding point for regions - but in addition, effectively teaches away from the use of 
non-overlapping regions because Childs actually constructs individual multipliers for 
each region. 

6. Regarding the issue (1 ), the examiner disagrees to the argument. Although 
Murdock et al does not draw lines from the lines from the W point to other primary 
colors, W is treated as a primary color in the conversion process (column 3, lines 47- 
53). If the points representing the all the primary colors were connected by lines, the 
region in the color space would be divided exactly as that in the instant claims. 
Therefore the combination of Childs and Murdock et al would show the obviousness of 
the claimed limitation. 

7. Regarding the issue (2), the examiner disagrees to the argument. Childs does 
not teach away from the use of non-overlapping regions. In Fig. 5, Childs divides the 
regions in the color space as non-overlapping triangles although the white color point is 
not one of the vertices. That is because the white color is not treated as a primary. 
When the white color is treated as a primary, as in Murdock et al, as discussed above, 
the non-overlapping regions (triangles) would be the same as that in the claims. 

8. Therefore the rejections to claims 1 and 15 remain. The amended claims 1 and 
15 now are rejected over the combination of Childs and Murdock et al, and further in 
view of Lin et al. See the claim rejections for the details. 

9. Regarding claims 2-9 and 1 6-22, see pages 1 5-1 7 of the Remarks, each issue is 
addressed as following. 
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10. As claims 2-9 and 16-22 depend on claims 1 and 15, and claims 1 and 15 are 
rejected as explained above, the basis for the patentability in paragraph 1 on page 16 is 
removed. 

11. As to claims 3 and 17, applicant requests that the Examiner point out these 
limitations that "the regions bounded by W and two of a group, said group comprising 
C1 , C2 and C3 comprises triangles" with particularity within the references. The 
examiner points out here that Childs et al teaches dividing the color space using the 
primary color points as vertices, and Murdock et al teaches using W and RGB as four 
primary colors. The combination would divide the color space into regions bounded by 
W and two of a group, said group comprising B, G and B comprises triangles. The 
explanation is added to the claim rejections. 

12. As to claims 4, 5 and 6, as well as 18, 19, and 20, more explanations are added 
to the claim rejections. 

1 3. As to claims 8 and 22, the equation 3j on page 1 1 is the same as the equation in 
the instant claims, if P1-P4 represents RGBW. Since Childs et al does not use W as a 
primary color, Murdock et al is closer to the calculation in the instant claims. In Murdock 
et al, wherein W is chosen as a primary, the calculation is disclosed in column 6, lines 
3-30. Numerically solving equation between line 25 and 30 in column 6, would yield the 
equations in the instant claims. 

14. Regarding claims 10-13 and 23-26, see pages 17-21 of the Remarks, each issue 
is addressed as following. 
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15. As claims 10 and 23 depend on claims 1 and 15, and claims 1 and 15 are 
rejected as explained above, the basis for the patentability in last paragraph on page 17 
and first paragraph on page 18 is removed. 

16. In addition, applicant points out that Lin does not appear to supply the missing 
disclosure of the use of the white point W as a boundary point of non-overlapping 
regions in the target color space- as is required in Claims 1 and 15 of the present 
application. The examiner agrees that Lin does not disclose the use of the white point W 
as a boundary point of non-overlapping regions in the target color space. However, for 
out-of-gamut mapping whether or not using the white point W as a boundary point of 
non-overlapping regions in the target color space is not relevant as long as the white 
point itself is in both input and output gamuts. Obviously the white point is indeed both 
input and output gamuts in the instant application. 

1 7. Applicant also points out that that Claims 1 0 and 23 as amended contain the 
limitation that the change effected is accomplished "as a function of the out-of-gamut 
coefficients" and applicant requests that the Examiner point out this limitation with 
particularity. The amendment merely inserted the phrase "as a function of in the instant 
claims. The examiner considers any gamut mappings as a functional relationship 
between out-of-gamut color along with some conversion parameters/coefficients and 
the target in-gamut color. Therefore the amendment does not fundamental change the 
original claims. The rejections to the claims remain. 
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18. As to claims 11-12 and 24-25 depend on claims 1 0 and 23, and claims 1 0 and 23 
are rejected as explained above, the basis for the patentability in fifth paragraph on 
page 18 is removed. 

1 9. As to claims 1 3 and 26, the examiner agrees that the various concerned terms 
are explained in the specification. However, the interpretations of these terms by the 
examiner are still consistent with the specification. The rejections are made according to 
the interpretations. In column 1 1 , lines 27-61 , and Fig. 6, Lin et al discloses to map out- 
of gamut color by projecting the color from the out gamut region into the gamut 
boundaries. Such projection preserves the hue angle. Lin et al presented the 
computation in the L*a*b* space. In RGB space, the computation in Lin et al is 
equivalent to reducing all color components by the same factor. Therefore, although 
there may be differences between the detail calculations in Lin et al and the calculations 
disclosed in the specification in the instant application, the claimed inventions are 
equivalent. 

20. In summary, rejections to claims 10-13 and 23-26 remain. 

21 . With respect to claim 14, applicant's arguments have been considered but are 
moot in view of the new ground(s) of rejection. Claim 14 now is rejected as being 
unpatentable over Lin et al, and in view of Cui et al. See claim rejection for details. 

22. The newly added claims 27-28 are rejected as being unpatentable over Lin et al, 
and in view of Cui et al, and Murdock et al. See claim rejection for details. 
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Claim Rejections - 35 USC § 103 

23. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

24. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

25. Claims 1-13 and 15-26 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Childs et al (GB 2282928 A), and in view of Murdock et al (US 
6,897,876 B2), and further in view of Lin et al (US 6,421 ,142 B1 ). 

26. Regarding claim 1 and 15, Childs et al teaches a method and a system 
(decoding circuit) for converting a three-color image data set (video signal) to four-color 
image data set (see Fig. 4 and lines 17-20 on page 12) by dividing (dissecting) the color 
space into non-overlapping regions (triangles) (see lines 9-10 on page 6, and Fig. 5), 
and determining the mapping from the three-color image data points to four-color image 
data points (a set of numerical solutions) (see lines 19-20 on page 13 and Appendix 1 
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on page 25). Childs et al uses the white point in his computation (see D65 in Fig. 3, and 
last three lines on page 5 and equation 1f on page 6). 

27. However, Childs et al does not teach that W (white color) is used as a primary 
color in the target (four-color after conversion) color space. 

28. Murdock et al teaches a method for converting three color (R, G, B) image data 
set (input signals) to four color (R\ G', B', W) image data set (output signals) (see 
column 3, lines 49-54, and column 4, lines 56-61), where W is the white color for the 
benefit that employing a white OLED (Organic Light Emitting Diodes) along with the red, 
green, blue OLEDs to improve power efficiency and/or luminance stability of displays 
overtime(column 1, lines 26-28). If the points representing the all the primary colors 
were connected by lines, i.e., connecting the points of R, G, B, and W by lines, the 
region in the color space would be divided into non-overlapping triangles bounded by W 
and two of R, G, and B. 

29. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to converting a three-color image data set into a four-color 
image data set, by dividing a color space into regions, and determining a mapping from 
image data points comprising three colors to image data points comprising four colors 
with one of the colors as W (white) for the benefit of improving power efficiency and/or 
luminance stability of displays over time. 

30. However, the combination of Childs et al and Murdock et al does not teach 
detecting image data points that are out-of-gamut; effecting a change in the out-of- 
gamut image data points to produce a color image data point that is within gamut range, 
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although Murdock et al discloses that any known gamut-mapping techniques may be 
applied to do the correction (column 6, line 35-40). 

31 . Lin et al teaches a method and system (apparatus) for detecting out-of-gamut 
(see steps S243, S245, and S247 in Fig 14; and column 13, lines 51-57) and mapping 
the out-of-gamut color points into the gamut range (see Fig 15; and column 14, lines 26- 
63) for the benefit of improving out-of-gamut mapping in a color reproduction system 
comprising an input device and an output device (see column 3, line 61-62, and column 
4, line 11-12). 

32. Therefore it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to combine the out-of-gamut color mapping after color space 
conversion as shown in Lin at el in the previous combination for the benefit of improving 
out-of-gamut mapping. 

33. Regarding claims 2 and 16, Murdock et al teaches R, G, B as the three primary 
colors (see Fig. 1 and column 4, lines 56-61). 

34. Regarding claims 3 and 17, Childs et al teaches divided regions as triangles 
(lines 9-10 on page 6; Fig. 5). When W (white) is used as a primary, as in Murdock et al 
(column 3, lines 48-52), the triangles are bounded by W and two of three primary colors, 
R, G, B. 

35. Regarding claims 4 and 18, both references teach setting the white point to a 
desired value, and calculating the conversion coefficients/matrices (e.g., Column 5, 
lines 22-24 in Murdock et al; equations 1f on page 6, 2b-2d on page 7 in Childs et al). 
Although Childs et al does not disclose using white point as one of the primary colors, 



Application/Control Number: 1 0/691 ,377 Page 1 0 

Art Unit: 2628 

the relationship between the white color and the RGB is still the same as when the 
white color is chosen as a primary color. 

36. Regarding claims 5 and 19, the equation is taught as conventional in Childs et al 
(see page 6, line 1 in Childs et al. Again, the technique disclosed in Lin et al is 
applicable to the instant application. The far right column in equation 1f would be the 
values of Cr, Cg, Cb, Cw as in the instant claim if the four primary colors are chosen as 
RGBW as in Murdock). 

37. Regarding claims 6 and 20, Murdock et all teaches setting different white point 
(additional primary close to white, see column 6, line 2-6). The actual values would be 
determined to adjust to different backlight condition. 

38. Regarding claims 7 and 21 , Murdock et all teaches setting different white point 
(additional primary close to white, see column 6, line 2-6). The actual values would be 
determined to adjust between the difference between the white points of source and 
target. 

39. Regarding claims 8 and 22, Childs et al teaches calculating the mapping to four 
color space from intermediate coefficients with matrix (see lines 8-29 on page 1 1 for the 
description of the calculation. The equation 3j on page 1 1 is equivalent to the equation 
in the instant claims). Since Childs et al does not use W as a primary color, Murdock et 
al is closer to the calculation in the instant claims. In Murdock et al, wherein W is 
chosen as a primary, the calculation is disclosed in column 6, lines 3-30. Numerically 
solving equation between line 25 and 30 in column 6, would yield the equations in the 
instant claims. 
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40. Regarding claim 9, both references teach calculating source and destination 
colors for groups of known primaries and white points (see page 4, line 26-32 in Child et 
al for calculating source color; page 5, line 15-20 for calculating destination color) and 
numerically solving for the mapping (see the numerical solutions on page 25, Appendix 

1 in Child et al). In Murdock et al, wherein W is chosen as a primary, the calculation is 
disclosed in column 6, lines 3-30. The equation between line 25 and 30 in column 6, is 
numerically solved. 

41 . Regarding claims 1 0 and 23, the combination of Childs et al, Murdock et al, and 
Lin et al remains as applied to claim 1 and 15 above. In particular, Lin et al teaches 
detecting out-of-gamut (see steps S243, S245, and S247 in Fig 14; and column 13, 
lines 51-57) and mapping the out-of-gamut color points into the gamut range (see Fig 
15; and column 14, lines 26-63). Although Lin et al does not teach four color image 
data, since W is not an independent color, the W point would be included in any gamut 
defined by 3 independent colors. Therefore the technique disclosed in Lin et al is 
applicable to the instant application. As to the phrase "as a function of in the instant 
claims, the examiner considers any gamut mappings as a functional relationship 
between out-of-gamut color along with some conversion parameters/coefficients and 
the target in-gamut color. 

42. Regarding claims 1 1 and 24, testing each color component of the image data 
point to see if the color component is out of range is common practice of detecting out- 
of-gamut (see steps S243, S245, and S247 in Fig 14; and column 13, lines 51-57 in Lin 
et al). 
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43. Regarding claims 12 and 25, Lin et al teaches the maximum allowed value as the 
chroma magnitude of the largest coordinate (see line 50 in column 14). It is also the 
color value on the target gamut boundary. 

44. Regarding claims 1 3 and 26, Lin et al teaches scaling the color components of 
the out-of-gamut image data point with a ratio between the maximum allowed value and 
the maximum coefficients of the out-of-gamut image data point (Column 11, lines 27-61, 
and Fig. 6, Lin et al discloses to map out-of gamut color by projecting the color from the 
out gamut region into the gamut boundaries. Such projection preserves the hue angle. 
Lin et al presented the computation in the L*a*b* space. In RGB space, the computation 
in Lin et al is equivalent to reducing all color components by the same factor. Therefore, 
although there may be differences between the detail calculations in Lin et al and the 
calculations disclosed in the specification in the instant application, the claimed 
inventions are equivalent). 

45. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Lin et al 
(US 6,421,142 B1), and in view of Cui etal (US. Pub. 2004/0056867 A1). 

46. Regarding claim 14, although using the different terminology, the instant claim is 
covered by Lin et al as part of his out-of-gamut color mapping strategy. Lin et al teaches 
an input channel to receive image data points (Fig. 1 input device 10); maximum 
coefficient detector (in Lin et al, the process of projection and clip is to find a 
corresponding color point on the boundary of the output gamut for the out-of-gamut 
color point. Therefore, the unit 87 along with unit 82 (87 labeled PROJ/CLIP CHROMA 
and 82 labeled CHECK GAMUTS in Fig. 15) performs the function of a maximum 
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coefficient detector and a scaling unit. The maximum refers to the chroma magnitude of 
the largest coordinates (line 50 in column 14) in the color space in the method of 
projection/clip (element 87 in Fig 15)); calculating a scaling factor for out-of-gamut 
image data point, and projecting out-of-gamut colors into the gamut boundaries. Such 
projection preserves the hue angle (which is equivalent to the coefficients of the 
interpolations in Lin et al, e.g., column 19, lines 30-43. See column 11, lines 27-61, and 
Fig. 6 for projections); an inverse look-up table (LUT) to store the scaling factors (LUT 
and interpolation coefficients (see column 20, line 19-22) and a scaling unit (the unit 87 
along with unit 82 in Fig. 15). 

47. However, Lin et al does not disclose the details for said scaling factor being a 
inverse value being a function of the maximum coefficient detected by said maximum 
coefficient detector; and said unit employing said scaling factor and changing the 
coefficients of said image data points to effect an in-gamut image data point. 

48. Cui et al, in the same field of gamut mapping and for solving the same problem, 
teaches said scaling factor being a inverse value being a function of the maximum 
coefficient detected by said maximum coefficient detector; and said unit employing said 
scaling factor and changing the coefficients of said image data points to effect an in- 
gamut image data point (paragraphs [0029]-0032]. The equations (1) and (2) employs 
the scaling factor and go the gamut mapping. The ratio (L(T')-L(B'))/(L(T)-L(B)) is the 
scaling factor). Such a mapping preserves hue. 
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49. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the out-of-gamut color mapping systems as shown in 
Lin at el and Cui et al for benefit of preserving hue. 

50. Claims 27 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Lin et al (US 6,421 ,142 B1), and in view of Cui et al, and further in view of Murdock 
etal. 

51 . Regarding claim 27, Lin et al teaches a method for scaling out-of-gamut colors 
when mapping first colored image data in a first space to second colored image data 
into a second color space (gamut mapping strategy, column 3, line 66 - column 4, line 
3), the steps of said method comprising: 

mapping said first colored image data to said second colored image data (column 10, 
line 44; column 11, line 27); 

detecting any said second colored image data as being out-of-gamut in said second 
color space (Fig. 14, steps s245 and s247). 

52. However, Lin et al does not teach scaling the color components of the out-of- 
gamut second colored image data with a ratio between the maximum allowed value and 
the maximum coefficient of said out-of-gamut second colored image data. 

53. Cui et al, in the same field of gamut mapping and for solving the same problem, 
teaches scaling the color components of the out-of-gamut second colored image data 
with a ratio between the maximum allowed value and the maximum coefficient of said 
out-of-gamut second colored image data (paragraphs [0029]-0032]. The equations (1) 
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and (2) employ the scaling factor and go the gamut mapping. The ratio (L(T')- 
L(B'))/(L(T)-L(B)) is the scaling factor). Such a mapping preserves hue. 

54. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the out-of-gamut color mapping methods as shown in 
Lin at el and Cui et al for benefit of preserving hue. 

55. However, the combination of Lin at el and Cui et al does not teach that the first 
color space is a three-color space and the second color space comprises more than 
three colors wherein one such more than three colors is white. 

56. Murdock et al teaches color space conversions from three colors to four colors, 
where one of four colors is white (column 3, lines 48-54) and that known gamut- 
mapping technique may be applied to map out-of-gamut colors into the target gamut 
range (column 6, lines 32-41 ). The combination of Lin at el and Cui et al would be such 
a technique. Although the combination does not teach four color image data, since W is 
not an independent color, the W point would be included in any gamut defined by 3 
independent colors. Therefore the technique as shown in the combination of Lin et al 
and Cui et al is applicable to the instant application. 

57. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to use the out-of-gamut color mapping method as shown in the 
combination of Lin at el and Cui et al in the situation of Murdock et al. 

58. Regarding claim 28, the combination of Lin et al and Cui et al would show 
obviousness of wherein said step of scaling further comprises the step of looking up 
said scaling factor in an inverse look-up table (In Lin et al, see column 17, lines 10-14, 
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lookup table is used to store interpolation entries. Therefore such a lookup table would 
be used to store the scaling factor). 

Conclusion 

59. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to TIZE MA whose telephone number is (571)270-3709. 
The examiner can normally be reached on Mon-Fri 7:30-5:00 EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Xiao M. Wu can be reached on 571-272-7761 . The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 



Application/Control Number: 1 0/691 ,377 Page 1 7 

Art Unit: 2628 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
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